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Com- 
pound 


Name 


Structure 


PI 


3,3-Diphenyl-l-{4-[phenyl-(4- 
trifluoromethyl-phenyl)-methyl]- 
piperazin- 1 -yl} -propan- 1 -one 




P2 


3,3-Diphenyl-l - {4-[phenyl-(3- 
trifluoromethyl-phenyl)-methyl]- 
piperazin- 1 -yl } -propan- 1 -one 




P3 


1- {4-[(4-Methoxy-phenyl)-(4- 
trifluoromethyl-phenyl)-methyl] - 
piperazin-1 -yl} -3,3-diphenyl- 
propan-l-one 


MeO 

^ ^ N \ / N — ^^^^^^) 


P4 


1 - {4-[(3,5-Di-tert-butyl-4-hydroxy- 
phenyl)-phenyl-methyl]-piperazin- 
1 -yl} -3,3-diphenyl-propan-l -one 




P5 


4-Benzhydryl-l -(3,3-diphenyl- 
propionyl)-piperazine-2-carboxylic 
acid ethyl ester 


C0 2 Et k55 ^^ 


P6 


1 - {4-[(4-Chloro-phenyl)-phenyl- 
methyl] -piperazin- l-yl}-3,3- 
diphenyl-propan- 1 -one 


CI if^l 
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Com- 
pound 


Name 


Structure 


P7 


1 -[4-(Benzo[ 1 ,3]dioxol-5-yl- 
phenyl-methyl)-piperazin-l-yl]-3,3- 
diphenyl-propan- 1 -one 




P8 


4-Benzhydryl-l -(3,3-diphenyl- 
propionyl)-piperazine-2-carboxylic 
acid 


h_ci 

co 2 h 








P9 


1 - {4-[(3,5-Dichloro-phenyl)- 
phenyl-methyl]-piperazin-l -yl} - 
3 ,3 -diphenyl-propan- 1 -one 




P10 


l-{4-[(3,5-Bis-trifluoromethyl- 
phenyl)-phenyl-methyl]-piperazin- 
1 -yl} -3 ,3 -diphenyl-propan- 1 -one 




Pll 


1 - {4-[(4-tert-i3utyl-pnenyl)-pnenyl- 
methyl] -pip erazin- 1 -yl } - 3 , 3 - 
diphenyl-propan- 1 -one 


CD 








P12 


1 - {4-[(2-Difluoromethoxy-phenyl)- 
phenyl-methyl]-piperazin- 1 -yl} - 
3,3-diphenyl-propan-l-one 


^^^^ 
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Com- 
pound 


Name 


Structure 


P13 


1 - {4-[(2,6-Dichloro-phenyl)- 
phenyl-methyl] -piperazin- 1-yl}- 
3,3-diphenyl-propan-l _ one 


cT^/ — K ^^^^^iT^ 5 ^ 

H— CI 






OMe 


P14 


l-{4-[(3,5-Dimethoxy-phenyl)- 
phenyl-methyl] -piper azin- 1-yl}- 
3,3-diphenyl-propan- 1 -one 


MeO — f \ o 








P15 


1 - {4-[(2,3-Dichloro-phenyl)- 
phenyl-methyl] -piper azin- 1-yl}- 
3,3-diphenyl-propan- 1 -one 


^^^^^ 


P16 


3,3-Diphenyl-l-[4-(9H-xanthen-9- 
yl)-piperazin- 1 -yl]-propan- 1 -one 




P17 


1- {4-[(4-Benzyloxy-phenyl)- 
phenyl-methyl] -piperazin- 1-yl}- 
3,3-diphenyl-propan- 1 -one 


/=\ 


P18 


1 - {4-[(2,4-Dimethyl-phenyl)- 
phenyl-methyl] -piperazin- 1-yl}- 
3,3-diphenyl-propan- 1 -one 
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Com- 
pound 


Name 


Structure 


P19 


1- {4-[Bis-(4-methoxy-phenyl)- 
methyl] -pip erazin- l-yl}-3,3- 
diphenyl-propan- 1 -one 


Me °V--\ \ J 

MeO 


P20 


1 - {4-[(4-Methoxy-phenyl)-phenyl- 
methyl]-piperazin- 1 -yl}-3,3- 
diphenyl-propan- 1 -one 




P21 


1 - {4-[(4-Hydroxy-3,5-dimethoxy- 
phenyl)-phenyl-methyl] -piperazin- 
1 -yl } -3 ,3 -diphenyl-propan- 1 -one 


HO OMe 

MeO — ^ == y ^^^^^^ 


P22 


3,3-Diphenyl- 1 - {4-[phenyl-(2- 
trifluoromethyl-phenyl)-methyl] - 
piperazin- 1 -yl } -propan- 1 -one 




P23 


3 ,3-Diphenyl- j -[4-(phenyl-p-tolyl- 
methyl)-piperazin- 1 -yl] -propan- 1 - 
one 




P24 


1 - {4-[(4-Fluoro-phenyl)-phenyl- 
methyl]-piperazin- 1 -yl} -3 ,3- 
diphenyl-propan- 1 -one 
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Com- 
pound 


Name 


Structure 






MeO OMe r^^i 


P25 


3,3-Diphenyl- 1 - {4-[phenyl-(3,4,5- 
trimethoxy-phenyl)-methy 1] - 
piperazin- 1 -yl} -propan- 1 -one 


MeO— ^ \ o 






MeO 


P26 


l-{4-[Benzo[l,3]dioxol-5-yl-(4- 

methoxy-phenyl)-methyl] - 
piperazin- 1 -yl} -3 ,3-diphenyl- 
propan-l-one 




P27 


1 -[4-(l 0, 1 0-Dioxo-9, 1 0-dihydro- 
1 01ambda*6*-thioxanthen-9-yl)- 
piperazin- 1 - yl] -3 ,3 -diphenyl- 
propan-l-one 




P28 


3,3-Diphenyl- 1 -[4-(9H- 
thioxanthen-9-yl)-piperazin- 1 -yl]- 
propan-l-one 










P29 


i - \H— L^Zj'f-i^icnioro-pnenyi )- 
phenyl-methyl]-piperazin- 1 -yl} - 
3,3-diphenyl-propan- 1 -one 


Vy a o O 






CI (^^^^ 


P30 


l-{4-[(3,4-Dichloro-phenyl)- 
phenyl-methyl] -piperazin- 1 -yl} - 
3,3-diphenyl-propan- 1 -one 
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Com- 
pound 



Name 



Structure 



P31 



1 -[4-(9H-Fluoren-9-yl)-piperazin- 
l-yl]-3,3-diphenyl-propan-l-one 




P32 



l-[4-(10,ll-Dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)- 
piperazin- 1 -yl]-3,3 -diphenyl- 
propan-l-one 




P33 



1 -(4-Benzhydryl-piperazin- 1 -yl)-2- 
(9H-fluoren-9-yl)-ethanone 




P34 



1 -Bezhydryl-4-(3,3-diphenyl- 
propionyl)-piperazin-2-one 




1 - {4-[(2-Chloro-phenyl)-phenyl- 
P35 methyl]-piperazi n-l-yl}-3,3- 

diphenyl-propan- 1 -one 




1 - {4-[(3-Chloro-phenyl)-phenyl- 
P36 methyl] -piperazin- 1 -yl} -3,3- 

diphenyl-propan- 1 -one 
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Com- 
pound 


Name 


Structure 


P37 


1 -(4-Benzhydryl-2-methyl- 
piperazin-l-yl)-3,3-diphenyl- 
propan-l-one 


\) 


/ — \ 

Kin: 


jO 

) 


P38 


4-Benzhydryl-l -(2-9H-fluoren-9- 
yl-acetyl)-piperazine-2-carboxylic 
acid 


Q 


y ^ O 

-N N — 

^C02H 




P39 


4-Benzhydryl- 1 -(2-9H-fluoren-9- 
yl-acetyl)-piperazine-2-carboxylic 
acid ethyl ester 


Q 


/ \ ° 

-N N '"C. 

^ ^COEB 




P40 


4-Benzhydryl-l -(3,3-diphenyl- 
propionyl)-piperazine-2-carboxylic 
acid 


Q 
Cj 


Us. 

/ — \ ° 

— N N — £ . 


1 

TO 


P41 


4-Benzhydryl-l -(3,3-diphenyl- 
propionyl)-piperazine-2-carboxylic 
acid ethyl ester 


Q 
C> 


/ — \ ° 

— N N — . 
*002B 


1 

TO 


P42 


4-Benzhydryl- 1 -(3,3-diphenyl- 
propionyl)-piperazine-2-carboxylic 
acid 


Q 

Q 


/ — \ ° 
~~ N \ / N — 

*C02H 


1 


P43 


4-Benzhydryl-l -(3, 3-diphenyl- 
propionyl)-piperazine-2-carboxylic 
acid ethyl ester 


Q 
0 


/ \ ° 

— — 4^ 

*CC2B 


1 

U 
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Com- 
pound 


Name 


Structure 


P44 


4-Benzhydryl-l -(3,3-diphenyl- 
propionyl)-piperazine-2-carboxylic 
acid amide 


Q 

o 


— N N — 


1 


P45 


4-Benzhydryl-l -(3,3-diphenyl- 
propionyl)-piperazine-2- 
carbonitrile 


Q 

0 


/ \ ° 

— N N — ^ 


j 

TO 


P46 


1 -[4-Benzhydryl-2-( 1 H-tetrazol-5- 
yl)-piperazin- 1 -yl] -3 ,3 -dipheny 1- 
propan-l-one 


Q 
O 


y — n n — 

~~ S-r 
V 


X) 


P47 


1 - {4-[(4-Chloro-phenyl)-phenyl- 
methyl] -piperazin- 1 -yl } -3 ,3 - 
diphenyl-propan- 1 -one 


a 

o 
c 


) ° 




P48 


1 - {4-[(4-Chloro-phenyl)-phenyl- 
methyl] -piperazin- 1 -yl} -3 ,3- 
diphenyl-propan- 1 -one 


a 

o 
c 


> <y^o 


P49 


1 - {4-[(4-Hydroxy-phenyl)-phenyl- 
methyl] -piperazin- 1 -yl } -3 ,3 - 
diphenyl-propan- 1 -one 


HO 

Q 

o 


y — u — ^ 


9 


P50 


1 - {4-[(2,3-Dichloro-phenyl)- 
phenyl-methyl] -piperazin- 1 -yl } -2- 
diphenylamino-ethanone 


a 


» c 


? 

X) 
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Selectivity of Compound PI forN-typeCa Channels 



10 100 1000 

[Compound P1] 



• P/Q-type 
type 




10000 



P/Q-type IC 50 = 966 ± 461 nM (n=7) 

N-type IC 50 = 190 ± 70 nM (n=10) 

L-type IC 50 » 10 liM (estimated: 19.6 ± 9.2 ^M) (n=5) 
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Effect of Compound P4 on Various Ca 2+ Channels 




10 100 1000 10000 

[Compound P4] (nM) 



IC 50 P/Q-type = 7592 ± 1076 nM (n=4) 
IC 50 N-type = 185 ± 68 nM (n=5) 
IC 50 L-type » 10 uM (n=5) 
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Effect of Compound P4 on Various Ca 2+ Channels ' 




0.0 J . . . . — 

10 100 1000 10000 

[Compound P4] (nM) 



IC 50 P/Q-type » 10 uM (n=5) 
IC 50 N-type = 251 ± 103 nM (n=6) 
IC 50 L-type » 10 pM (n=5) 
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Selectivity of Compound P5 for N-type Ca Channels 




10 100 100 



[Compound P5] (nM) 

P/Q-type IC 50 = 5.028 ± 1 .979 jjM (n=6) 
N-type IC 50 = 0.073 ± 0.01 jjM (n=5) 
L-type IC 50 = 210 ± 130//M (n=6) 
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Selectivity of Compound P6 for N-type Ca Channels 




0.01 0.10 1.00 10.00 100.00 



[Compound P6 HCI] fc/M) 

• P/Q-type IC 50 = 4.5 ± 1 .3 //M (n=5) 
o N-type IC 50 = 0.16 ± 0.03 //M (n=5) 
▼ L-type IC 50 = 133 ± 50 fjM (n=6) 
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Selectivity of Compound P8 for N-type Ca Channels 




[Compound P8 HCI] (nM) 



P/Q-type IC 50 = 3.383 ± 1 .455 //M (n=5) 
N-type IC 50 = 0.359 ±0.135 //M (n=5) 
L-type IC 50 = 37.140 ± 20.930 /jU (n=5) 
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